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Identitying high rapidity particles
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Why study rapidity dependence?

e For AuAu we want to understand the limits
of jet quenching?
 We also hope to understand the longitudinal

dynamics of the source and measure the total
energy loss, multiplicity strangeness etc.

* We may find that there is more than one
source, i.e. different parts of the system lose
causal contact.

 For dAu high rapidity allows us to study the
Au nucleus with a faster probe x = ¥ m,/\'S
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A possible
time line
for AutAu
collisions.
This curve
itself is a
function of

rapidity.
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What questions can we attack?

How much energy is  What is the chemistry
available for particles? of the system?

How many particles? < What is the rapidity

What is the volume? dependence jet
How do particles flow quenching
in the transverse & * What is the nature of

longitudinal direction? the Au wave function
at small Feynman x?



Spectra

VS.
Pt and

AuAu 10%
Central

D. Ouerdane
Hadron Spec.
Thursday




Spectra vs. Rapidity
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What can yo

2| o=

Y

e T
_-Q-wm O TC_+
\-&\Q\ A K
A Ko
"D
9 p
Ehﬁiﬁﬁh :::::: 1 .
el N —l—%‘ ‘:::1:”
-m'm**. l%‘i*‘ *a
el s e Y
| | 1 1 1 1 | 1 1 I_:‘D'TI 1 | 1 “?‘I “T‘l
I W ﬁ o T
o TU
+ L
g ﬁm ﬂ AN K"
Mah = p
L]
T | | I I | L 1 1 1 | L 1 1 1 | | I I | L 1 1 1 | L 1
0 1 2 3 4 5

u buy for

Integrating the
energy seen in 7, k

& P and estimating
other particles
gives 25 =5 TeV



dAu w0

dN 2~
Multiplicity kS
Data show peaks at
n=-1.9 and n=+1.1.

In Au and d regions | EE: :
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Coalescence
vs. Rapidity
 Compare p, d at

same velocity

Deuterons :
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Flow vs. Centrality R
Fit AuAu spectra to blast wave model: . o o
* [ (surface velocity) drops with dN/dn B
T (temperature) almost constant. .

E.J. Kim Poster Spectra 19
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Flow vs. Rapidity

B drops and T rises as y increases

T (GeV)

Flow parameters
have a stronger
dependence on
rapidity than on
centrality
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Landau hydrodynamics along beam axis
Assumptions:

: 3008 *or. BRAHMS PRELIMINARY
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Chemical
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Particle ratios in pp vs. AuAu

B. H. Samset
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Rapidity dependence of jet quenching
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C.E. Jorgensen

Poster
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Ratio

Ratios: anti-protons to pions

Z. Yin Tuesday High p parallel

1.4 GKL. PRL90(2003)202302 B BRAHMS PRELIMINARY
| = nT, With Coalescence | Au+hu,\|_5 = 200 GeV
1-2:— wno, Without Coalescence :— 0-10% central
i - - n=2.2
r n=0 -
0.8 N
l].E_— _—
B B + N
0.4+ —
| | 1
- N - ——
0.2 : *  pin u
i - i -
—, — ]
: Hn" " pin - 0=
l]lllll II|IIII|IIII|IIII|IIII|IIIIIIII|IIII|IIII|IIII|IIII|IIII|IIII
0 0.5 1 1.9 i i 3 3] 0.5 1 1.9 Fad 2.0 3

Py [GeVic]

Py [GeVic]

3.0



Deep inelastic scattering at HERA

QE: 20 GeV- HERA measures the

) density of gluons as a
Q=200 GeV: FRR T
momentum transfer Q
and the gluon’s
momentum fraction x.
| For small x there is a
universal density
function

D =D (x, Q/Qy)

Qg is the saturation
scale below which

Momentum Fraction x gluons fuse.

Gluon Density




Look at a nucleus at high speed

Take the normalized ratio of dAu and pp s
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Moving Forward

Keep pushing to higher p, and rapidity
with more data and better particle
identification.

Add reaction plane as another “axis” to
each measurement.

Extend coalescence to higher rapidity
Get more data for dAu (and Au - d) ASAP

Design new experiment for forward region.



What has rapidity taught us?

 OE = 25+1 TeV in AuAu, broken scaling.

* dAu multiplicity follows beam participant
scaling

* Landau hydrodynamics gives rough
rapidity dependence of particle production.

* Chemical + kinetic temperatures increase
slightly with y, maybe fewer degrees of
freedom.

* Jet quenching persists at least to n = 2.2.
* Ry, at y:0 => 3 suggests gluon saturation.



Backups
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